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( 57 ) ABSTRACT 
For a pressure - sensor assembly , including a carrier substrate 
having conductor tracks disposed on a first side of the carrier 
substrate , a pressure - sensor element that is mounted on the 
first side of the carrier substrate and is electrically contacted 
via a bonding - wire connection to a conductor track located 
on the first side of the carrier substrate , as well as a frame 
part having a full - perimeter frame wall , the frame part being 
positioned on the first side of the carrier substrate around the 
pressure - sensor element , and the frame part being filled with 
a gel covering the pressure - sensor element , it is provided 
that in addition to the full - perimeter frame wall , the frame 
part has a base which is positioned on at least one conductor 
track disposed on the first side of the carrier substrate . 
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PRESSURE - SENSOR ASSEMBLY HAVING A In the case of the conventional pressure - sensor assem 
CARRIER SUBSTRATE blies , generally , the pressure - sensor element is adhered onto 

the carrier substrate . In this context , the problem exists that 
CROSS REFERENCE for manufacturing reasons , the frame part , usually made of 

5 plastic , is often provided with burrs which make level 
The present application claims the benefit under 35 seating on the carrier substrate difficult . In addition , the 

U.S.C. § 119 of German Patent Application No. DE frame part rests only with the relatively narrow bottom side 
102018222781.0 filed on Dec. 21 , 2018 , which is expressly of the frame wall on the carrier substrate . Aggressive media 
incorporated herein in its entirety . are able to penetrate between the frame part and the carrier 

10 substrate along conductor tracks and gaps in the direction of 
BACKGROUND INFORMATION the pressure - sensor element . In order to prevent aggressive 

media and air pockets from outgassing on the first side of the 
In the automotive industry , pressure - sensor assemblies carrier substrate facing the pressure - sensor element and 

having a pressure - sensor element are often used , which diffusing into the gel , where in response to pressure fluc 
require that the pressure - sensor element be protected from 15 tuations , even small air bubbles tend to sudden expansion 
aggressive media . For example , pressure - sensor assemblies which may damage the bonding - wire connections , a passi 
of this kind are also employed to detect a suction pressure in vation layer may be deposited onto the first side of the 
the intake manifold of an internal combustion engine . Thus , carrier substrate . But this passivation layer must be depos 
for instance , European Patent No. EP 0 927 337 B1 ited over a relatively large area on the first side of the carrier 
describes a pressure - sensor assembly which has a carrier 20 substrate within the frame part in order to reliably prevent air 
substrate . The carrier substrate is provided on one side with pockets within the frame part on the first side of the carrier 
a silicon chip as pressure - sensor element , that is electrically substrate from being able to penetrate up to the gel . How 
contacted via bonding - wire connections to a conductor track ever , depositing a passivation layer over a large area , or 
of the carrier substrate . The silicon chip has a membrane and surface - finishing the first side of the carrier substrate over a 
pressure - sensitive electronic components . The electronic 25 large area within the frame part is relatively costly . 
components form an electronic bridge circuit , for example . The pressure - sensor assembly according to the present 
When pressure is applied to the membrane , the membrane is invention utilizes a modified frame part which , in addition to 
deflected , so that the bridge circuit generates a measuring the full - perimeter frame wall , has a base that is positioned on 
signal representing the applied pressure , the measuring at least one conductor track disposed on the first side of the 
signal being transmitted via the bonding - wire connections to 30 carrier substrate . The base is able to cover conductor tracks 
the carrier substrate on which , for instance , an evaluation on the first side of the carrier substrate . With the aid of the 
circuit may additionally be located . frame part , air pockets are able to be avoided in the gel . 

Moreover , the pressure - sensor device has a frame part that Possible burr formation on the frame part and unevenness or 
surrounds the pressure sensor element and is filled with a gel microstructures on the first side of the carrier substrate are 
covering the pressure - sensor element . The carrier substrate 35 advantageously mostly covered by the frame part , so that the 
provided with the pressure - sensor element is inserted into a gel within the frame part is protected reliably against out 
pressure - sensor housing . The housing is multipart and has at gassing from the first side of the carrier substrate , since air 
least one pressure connection for delivery of the pressure . pockets or aggressive substances are unable to diffuse here 
Absolute pressure sensors are familiar , in which pressure is into the gel . 
applied to the pressure - sensor element on one side , as well 40 Advantageous refinements and further developments of 
as differential pressure sensors , in which pressure is applied the present invention are described herein . 
to the pressure - sensor element on two sides . The pressure In accordance with the present invention , the pressure 
applied at a pressure connection may be transferred via the sensor element disposed within the frame part may be 
gel to one side of the pressure - sensor element , that is , to the mounted , especially adhered , advantageously onto an inner 
membrane of the pressure - sensor element . If desired , a 45 side of the base pointing away from the carrier substrate . In 
second pressure may be applied to the opposite side of the this manner , cavities and air pockets in the area of the 
membrane . In this case , the housing of the pressure sensor adhesive bonding of the pressure - sensor element may 
has a second pressure connection which directs the second advantageously be avoided , since the pressure - sensor ele 
pressure to the back side of the membrane . ment is able to be adhered onto a smooth surface . The 

50 application of adhesive on the base of the frame part may be 
SUMMARY adjusted expediently with a defined meniscus . Mounting of 

the pressure - sensor element on an area of the carrier sub 
The present invention relates to a pressure - sensor assem- strate provided with microscopically small gaps , at which 

bly that has a carrier substrate having conductor tracks outgassing into the gel may occur , is thus prevented . Advan 
disposed on a first side of the carrier substrate , a pressure- 55 tageously , a large surface area of the carrier substrate in 
sensor element that is mounted on the first side of the carrier contact with the gel may thereby be avoided . 
substrate and is electrically contacted via a bonding - wire A bottom side of the base pointing toward the carrier 
connection to a conductor track located on the first side of substrate may be adhered beneficially onto the at least one 
the carrier substrate , as well as a frame part having a conductor track with the aid of an adhesive layer . For the 
full - perimeter frame wall , the frame part being positioned on 60 most part , the base of the frame part covers microstructures 
the first side of the carrier substrate around the pressure- of the carrier substrate and of the conductor tracks of the 
sensor element , and the frame part being filled with a gel carrier substrate such as cracks and pores , so that the 
covering the pressure - sensor element . According to the adhesive bonding between the base and the carrier substrate 
present invention , in addition to the full - perimeter frame is not critical . 
wall , the frame part has a base which is positioned on at least 65 It is particularly expedient if the base has at least one 
one conductor track disposed on the first side of the carrier contacting opening , and at least one section of a conductor 
substrate . track within the contacting opening is not covered by the 
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base . In this case , the bonding - wire connection is electrically in base 32. At least one section 25 of a conductor track 23 
contacted through the contacting opening to the section of within contacting opening 35 is not covered by base 32 . 
the conductor track not covered in the contacting opening , A pressure - sensor element 4 , which may be a silicon chip , 
the at least one bonding - wire connection being bonded or for instance , is mounted on an inner side 33 of base 32. In 
welded at one end to the pressure - sensor element , and with 5 particular , this may be accomplished with the aid of a further 
its other end onto the section within the contacting opening . adhesive application 9 on inner side 33. Pressure - sensor 

The section of the conductor track within the contacting element 4 may have a sensor membrane , not shown , and 
opening not covered by the base may be covered in an easy pressure - sensitive electronic components which generate a 
manner with a passivation layer surrounding the other end of pressure signal in response to deformation of the membrane . 
the at least one bonding - wire connection . Since the area 10 Pressure may be applied to the pressure - sensor element on 
within the frame wall of the frame part is mostly covered by one side or both sides . If pressure is applied on both sides , 
the base in relation to the carrier substrate , only the depo in addition , a pressure channel is provided in carrier sub 

strate 2 below the pressure - sensor element , which is not sition of a passivation layer with a relatively small superfi shown in FIG . 1 . cial extent within the contacting opening is necessary for Pressure - sensor element 4 may be connected to conductor 4 
tracks 20 via bonding - wire connections 5. FIG . 1 shows one The gel may be applied within the frame part directly over bonding - wire connection 5 which is electrically contacted 

the passivation layer . The gel therefore covers the base of the through contacting opening 35 to a section 25 of conductor 
frame part , the pressure - sensor element , the passivation track 23 not covered in contacting opening 35 , bonding - wire 
layer and the bonding - wire connection and protects them 20 connection 5 being bonded at one end 51 to pressure - sensor 
from aggressive substances . element 4 , and with its other end 52 onto section 25 within 

Because of the encapsulation of the gel compartment of contacting opening 35. A passivation layer 8 is deposited 
the frame part in relation to the carrier substrate , a relatively within contacting opening 35. For example , the passivation 
inexpensive , simple substrate , e.g. , a printed circuit board layer may be an epoxy resin or an acrylic adhesive . The 
made of glass - fiber - reinforced epoxy resin , may be used as 25 passivation layer completely covers contacting opening 35 
carrier substrate . and section 25 of conductor track 23 not covered by base 32 . 

In particular , the frame part , including the frame wall and End 52 of the at least one bonding - wire connection 5 is 
the base , may be formed in one piece from plastic or metal . passed through the passivation layer . 

Frame part 3 is filled with a gel 6 , e.g. , a fluorosilicone 
BRIEF DESCRIPTION OF THE DRAWINGS 30 gel . By preference , gel 6 may fill almost the entire space 

within frame wall 31. In particular , the gel covers pressure 
FIG . 1 shows a schematic cross - section through a pres- sensor element 4 and bonding - wire connections 5 , as well as 

sure - sensor assembly according to the present invention . the areas of inner side 33 of base 32 not covered by 
pressure - sensor element 4 , and passivation layer 8 in con 

DETAILED DESCRIPTION OF EXAMPLE 35 tacting opening 35 . 
EMBODIMENTS Frame part 3 serves with base 32 as a seating surface for 

pressure - sensor element 4. Air pockets in the area of adhe 
FIG . 1 shows a schematic cross - section through a pres- sive application 9 are able to be avoided with the aid of 

sure - sensor assembly , which may be installed in a pressure- frame part 3. Possible burr formation on frame part 3 and 
sensor housing . Further particulars concerning the mounting 40 unevenness or microstructures on first side 21 of carrier 
of such a pressure - sensor assembly in a pressure - sensor substrate 2 are completely covered by the frame part and 
housing are omitted here . For instance , the installation may passivation layer 8 , so that gel 6 in frame part 3 is protected 
be carried out similarly to the integration into a pressure- reliably against outgassing on first side 21 of carrier sub 
sensor housing described in European Patent No. EP 0 927 strate 2 , since air pockets or aggressive substances are 
337 B1 . 45 unable to diffuse here into the gel . 

Pressure - sensor assembly 1 has a carrier substrate 2 which What is claimed is : 
may be a ceramic substrate or a printed circuit board , for 1. A pressure - sensor assembly , comprising : 
example . Carrier substrate 2 may be board - like , with a first a carrier substrate having conductor tracks disposed on a 
side 21 and a second side 22 facing away from it . Conductor first side of the carrier substrate ; 
tracks 20 are disposed at least on first side 21 of the carrier 50 a pressure - sensor element mounted on the first side of the 
substrate . Conductor tracks 20 may be connected electri carrier substrate and electrically contacted via a bond 
cally , in manner not shown , to inner conductor tracks via ing - wire connection to at least one conductor track of 
plated - through holes or vias ( electrical interconnections ) . Of the conductor tracks disposed on the first side of the 
conductor tracks 20 on first side 21 of the carrier substrate , carrier substrate ; 
two conductor tracks 23 and 24 are illustrated . a frame part having a full - perimeter frame wall , the frame 
A frame part 3 has a full - perimeter frame wall 31 and a part being positioned on the first side of the carrier 

base 32. Frame part 3 may be made in one piece out of substrate around the pressure - sensor element , the frame 
plastic . Frame part 3 is adhered onto first side 21 of carrier part being filled with a gel covering the pressure - sensor 
substrate 2 , preferably with the aid of an adhesive layer 7. In element ; 
so doing , frame part 3 is positioned with base 32 over at least 60 wherein , in addition to the full - perimeter frame wall , the 
one conductor track 24 located on first side 21 of carrier frame part has a base which is positioned on the at least 
substrate 2. In FIG . 1 , it can be seen that adhesive layer 7 is one conductor track of the conductor tracks disposed on 
applied between the side of frame wall 31 facing carrier the first side of the carrier substrate , wherein a surface 
substrate 2 and base 32 , and the first side of carrier substrate of the base extends above the at least one conductor 
2 having conductor track 24 . track and below the pressure - sensor element and is at 

Base 32 of frame part 3 has at least one contacting least partially between the at least one conductor track 
opening 35. Contacting opening 35 forms a through - opening of the conductor tracks and the pressure - sensor element 

a 
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in a plane perpendicular to an extension of a surface of tacted through the contacting opening to the section of the 
the at least one conductor track , conductor track not covered in the contacting opening , the 

wherein a bottom side of the base pointing toward the bonding - wire connection being bonded at one end to the 
carrier substrate is adhered onto the at least one con- pressure - sensor element and with its other end onto the 
ductor track using an adhesive layer , wherein the 5 section within the contacting opening . 
adhesive layer is applied between the base and the at 6. The pressure - sensor assembly as recited in claim 5 , 
least one conductor track . wherein the section of the conductor track within the con 

2. The pressure - sensor assembly as recited in claim 1 , tacting opening not covered by the base is covered by a 
wherein the pressure - sensor element is mounted on an inner passivation layer surrounding the other end of the bonding 
side of the base pointing away from the carrier substrate . 10 wire connection . 

3. The pressure - sensor assembly as recited in claim 2 , 7. The pressure - sensor assembly as recited in claim 6 , 
wherein the pressure - sensor element is adhered onto the wherein the gel within the frame part covers the passivation 
inner side of the base pointing away from the carrier layer 
substrate . 8. The pressure - sensor assembly as recited in claim 1 , 
4. The pressure - sensor assembly as recited in claim 1 , 15 wherein the carrier substrate is a printed circuit board made 

wherein the base has at least one contacting opening , and at of glass - fiber - reinforced epoxy resin . 
least one section of the at least one conductor track within 9. The pressure - sensor assembly as recited in claim 1 , 
the contacting opening is not covered by the base . wherein the frame part having the frame wall and the base 

5. The pressure - sensor assembly as recited in claim 4 , is formed in one piece from plastic or metal . 
wherein the bonding - wire connection is electrically con 
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